A study of the use of short-stay hospitals in PSRO areas by Medicare enrollees aged 65 and over for the period 1974 through 1977 revealed that discharge rates increased, average length of stay (ALOS) decreased, and days-of-care rates remained relatively constant in nearly all of the PSRO areas.
The data show large variations in hospital use in PSRO areas within States and HEW regions, and suggest that factors within the area are critical determinants of hospital utilization.
This study presents important implications for PSRO program policy for it suggests that factors other than physician and hospital behavior should also be considered when setting objectives for reducing misutilization and improving the quality of health care. Knowledge of the extent and causes of variations in hospital use among PSRO areas is vital to the PSROs themselves and to others involved in the PSRO effort.
It is basic to the setting of program objectives and to program evaluation.
It is also of great interest to health care researchers and administrators for it illustrates the range of options in the way health care can be provided.
Comparison of low and high use PSRO areas raises questions about the cost and appropriateness of hospital care and about access and equity in its delivery.
As the data will illustrate, in some PSRO areas, Medicare is paying for a volume of care (days of care per 1,000 enrollees) more than twice that in other areas. Some areas have a rate of hospitalization (discharges per 1,000 enrollees) twice that of others. In these PSRO areas, a significantly larger part of the area's Medicare enrollees are exposed to the benefits and risks of hospital care.
In some areas, the average length of stay is considerably more than twice the average stay in other areas. These differences are focused upon in considerable detail.
Although the data presented here are aggregated by PSRO area, the purpose of this report is not to evaluate the effects of the PSRO program upon hospital use.
Rather, these data are primarily intended to provide baseline and statistical information for both utilization review and health planning purposes and to furnish overall analysis of basic utilization trends. 1/ With the implementation of major areawide programs such as the PSRO and health planning 2/ programs, it was necessary to develop new measures based upon use in a specific group of hospitals located in a defined area. These rates are referred to as hospital based.
Hospital-based rates are constructed by including in the numerator all discharges or days of care which occur in a specific group of hospitals and including in the denominator the beneficiary population-at-risk for care in the group of hospitals. fig. 1.) Nationally, this rise in the discharge rate was offset by an opposite trend in the ALOS. As indicated in figure 1, ALOS was 13.8 days in 1967 and declined to 10.9 days by 1977. As a result of these opposing trends, the days-of-care rate has changed little over the 11-year interval, registering 3,740 days of care per 1,000 enrollees in 1967 and 3,767 in 1977. It should be noted, however, that during this period new technologies and services were introduced and the intensity and quantity of services changed. Thus, the "nature" of a day of care has changed over this period.
PSRO Area Trends, 1974 through 1977
The hospital-based measures generated for PSRO areas during 1974 through 1977 are. listed within their HEW regions in table 1 (at end of article). 4/ (For boundaries of the 10 HEW regions, see fig. 2 .) The national pattern of an increasing discharge rate and a decreasing ALOS was followed by nearly all PSRO areas during the period 1974-77. Figure 3 summarizes these changes and displays the distribution of PSRO areas by the percent change in these utilization measures. For the discharge rate, most of the PSRO areas are to the right of the "no change" or zero point of the horizontal axis, which illustrates 82 that the discharge rate increased in most PSRO areas during this period. The figure shows that for 31 percent of the PSRO areas the discharge rate increased 5 to 7 percent and, for 23 percent of the PSRO areas, the discharge rate rose 8 to 10 percent.
In contrast, for average length of stay, most of the PSRO areas are to the left of the "no change" point, showing that average length of stay decreased in nearly all PSRO areas. The figure indicates that for 32 percent of the PSRO areas, ALOS decreased 5 to 7 percent and, for 33 percent of the PSRO areas, ALOS decreased 8 to 13 percent.
The result of these opposite trends are reflected in the days-of-care rate, with the last graph in figure 3 illustrating the relatively even distribution of PSRO areas around the "no change" point. The figure shows that for 22 percent of the PSRO areas the days-of-care rate changed 1 percent or less and for 57 percent of the PSRO areas the days-of-care rate changed 4 percent or less.
It has sometimes been hypothesized that the greatest declines in utilization are more likely to occur in areas where utilization is highest and the least declines in areas where utilization is lowest. Analysis of the data for all PSRO areas for each of the three utilization measures show mixed results.
For the discharge rate--which did not decrease but increased in most areas--the hypothesis is somewhat confirmed. The discharge rate for the Nation in 1974 was 326 discharges per 1,000 enrollees with the rate ranging in the Nation from a high of 453 to a low of 244. The 20 PSRO areas with the greatest declines (or smallest rises) during the period 1974-77 had an average discharge rate of 355 in For ALOS, the hypothesis does not appear to hold true.
The average length of stay in the Nation was 11.6 days in 1974, ranging from a high of 18.4 to a low of 7.5 days. The 20 PSRO areas with the greatest declines during this period had an average stay in 1974 of 12.3 days, a figure that was identical to the average for the 20 PSRO areas with the least declines during this period.
The changes in the days-of-care rate for this period do not confirm the hypothesis either. The days-of-care rate for the Nation in 1974 was 3,777 days per 1,000 enrollees, with the rate ranging from a high of 5,283 days to a low of 2,037 days.
The 20 PSRO areas with the greatest declines during this period averaged 3,797 days per 1,000 in 1974 compared to the 20 PSRO areas with the least declines (or greatest rises) which averaged 3,583 days per 1,000--rates that are not notably different from the mean for the Nation.
Further, two PSRO areas in the United States that experienced decreases of 16 percent and 13 percent in the days-of-care rate (the greatest declines recorded) had rates in 1974 that were 2,923 and 2,881 days per 1,000 respectively.
These figures were considerably below the mean that year.
Cross-sectional Analysis of Hospital Utilization by PSRO Area, 1977 Also studied were 1977 utilization rates at the PSRO level. Analysis of the data indicated a dramatic range in all three measures of use. In the New York region--with the greatest variation--the difference in ALOS between the lowest and highest PSRO area was 5.1 days. This difference was nearly as great as the 6.5 day difference between the ALOS values for the New York region and the Seattle region. In eight of the ten regions, differences in ALOS between the lowest and highest PSRO areas were 31 percent or more.
Days-of-Care Rates
The highest rate of days of care for an individual PSRO area was 5,123 per 1,000 enrollees in the Adirondack PSRO area--a rate more than 2.5 times greater than the lowest rate of 2,022 in PSRO area 11 in Central California ( The variation in length of stay is the more important factor in determining days of care used for the population aged 65 years and over.
Of the 20 PSRO areas with the highest days-of-care rate (table 5), 11 were among the areas with extremely high ALOS (table 4) .
Similarly, of the 20 PSRO areas with the lowest days-of-care rate, 15 were among the areas with extremely low ALOS. Clearly, extremes in average length of stay have a strong impact on the days-of-care rate for the aged population.
The same strong influence on the days-of-care rate is not found for extremes in the discharge rates.
Areas with the highest (or lowest) discharge rates (table 2) are not frequently found to be the same areas with the highest (or lowest) days-of-care rates.
PSRO area 13 in New York illustrates the effect that extremes in average length of stay can have. Despite the fact that the discharge rate in PSRO area 13, New York, was among the lowest in the Nation, the impact of its high average length of stay places this area among the highest in the days-of-care rate.
In further support of this point, coefficients of determination (R 2 ) were computed using Medicare data from each of the PSRO areas.
The discharge rate was found to explain only 9 percent of the variation in days-of-care whereas ALOS explained 52 percent of the variation.
Relationships Between Utilization and Area Characteristics
Previous analyses of Medicare data have indicated that patient characteristics of age, sex, and race influence short-stay hospital utilization, with age being one of the strongest factors.
The rate of discharge and the average length of stay both increase substantially with age. Men have a slightly higher discharge rate compared to women, but men have a lower average length of stay. White persons have a higher discharge rate compared to persons of all other races, but white persons have a lower average length of stay, Medicare data also have shown that population density tends to be related to hospital utilization.
In general, discharge rates are higher in sparsely populated areas compared 88 to more densely populated areas, although sparsely populated areas tend to have lower average lengths of stay.
Many investigators have examined area resource factors to determine if there are relationships between the supply of health care resources and utilization.
Factors that are often considered are the supply of short-stay hospital beds as well as hospital occupancy rates, the supply of long-term beds, the supply of physicians, and the presence of teaching or specialty hospitals.
Given these considerations, nine factors were selected to determine their influence on PSRO area hospital utilization. The variables selected were
(1) proportion of enrollees aged 75 and over; (2) proportion of female enrollees; (3) proportion of nonwhite enrollees; (4) population density; (5) short-stay hospital bed supply; (6) nursing home bed supply; (7) physician supply; (8) influence of teaching hospitals; and (9) hospital occupancy rates. months after the end of the year. Although there was only a small shortfall in the file, another more current file (query file) was used to correct the shortfall. The query file comes from the system employed by fiscal intermediaries to query the Medicare central office on eligibility and benefits available to Medicare patients admitted to a hospital. This file, which contains nearly a complete count of all admissions within a month after they occur, was used in conjunction with the hospital bill file to obtain complete counts of hospital stays.
Partial Correlation

Example Illustrating Adjustment for Patient Migration
The diagram below represents a hypothetical configuration using only four PSRO areas. The number of enrollees-at-risk to hospital care in PSRO area 1 is calculated by allocating a portion of the enrollees from each of the four PSRO areas. The proportion is based upon the fraction of total discharges for residents of each of the four PSRO areas which occurred in hospitals in PSRO area 1.
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The patient origin matrix below shows the total number of discharges for residents of each of four PSRO areas and the location of the hospitals in which the discharges occurred.
Suppose for residents of area 1 there were a total of 32,500 discharges of which 30,000 were from hospitals located in area 1; 500 discharges from hospitals in area 2; 1,250 discharges from hospitals in area 3; and 750 discharges from hospitals in area 4. Similarly, for residents of area 4, there were a total of 30,250 discharges of which 4,000 were from hospitals in area 150 from hospitals in area 2; 100 from hospitals in area 3; and 26,000 from hospitals in area 4. One inherent limitation is that hospital-based rates as constructed here are subject to a "dampening" phenomenon.
PSRO
If, for example, the number of discharges in a specific PSRO area is reduced due to PSRO review--while the number of hospital stays remains constant in all other areas--the new discharge rate for the second year in the PSRO area in which utilization was reduced will register a smaller reduction than actually occurred. This result stems from the methods used to generate the denominator for the rate.
Because the proportion of total discharges received in the PSRO area declined, the number of enrollees allocated to the population-at-risk to services in the PSRO area automatically declines.
At the same time, the other PSRO areas are necessarily allocated more enrollees, thus falsely decreasing their discharge rate. For example, the population-at-risk for a particular PSRO area will be different depending on whether data on patient origin are aggregated by PSRO area or country.
Sampling Errors
In the calculation of enrolleesat-risk required for hospital-based rates, the information contained in the patient-origin matrix is based upon a 20 percent sample file of inpatient bills.
Thus, there is a sampling error associated with the estimated number of enrollees-atrisk in each PSRO area. The error is given by the following formula:
Where E1. -Estimated total number of Medicare enrollees at risk in the ith PSRO area dij = Number of discharges from hospitals in the ith PSRO area of patients who resided in the jth PSRO area Dj = Total number of discharges of patients who resided in the jth PSRO area
ej. = Medicare enrollment in the jth PSRO area n = Total number of PSRO areas
Since the denominator used for the rate calculation (enrollees-at-risk) is an estimate, the rate itself is an estimate whose standard error is given by
Where K in the numerator of the expression above is either discharges of days-of-care. Table  T1 which contains the standard errors for both the discharge rate and days-of-care rate for all PSRO areas is available upon request. 8.8
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Where vx i • T denotes the partial correlation of y and x i ; i = 1,2,...7 and T denotes the full subset of the remaining 6 variables whose values are held fixed. n is the number of independent observations (n = 190). 
